. BN@Fe 3 O 4 catalyzed synthesis of pyran derivatives with aldehydes, malononitrile and cycloalkane-1,3-dione (1a-i) a or 1,3-diketoesters (2a-f) a or 4-hydroxycoumarine (3a-e) a Table S2 . BN@Fe 3 O 4 catalyzed synthesis of highly functionalized spirooxindole with isatin, malononitrile and cycloalkane-1,3-dione (4a-e) a or 1,3-diketoesters (5a- 27.7, 31.8, 46.8, 50.1, 57.5, 78.9, 109.2, 110.8, 117.2, 121.5, 122.8, 127.9, 134.3, 141.9, 158.7, 163.9, 178.0, 194 .5 ppm. 293-295 ○ C (294-296 ○ C). IR ν max (Neat): 3282, 3150, 2957 (Neat): 3282, 3150, , 2192 (Neat): 3282, 3150, , 1723 (Neat): 3282, 3150, , 1679 (Neat): 3282, 3150, , 1652 (Neat): 3282, 3150, , 1602 (Neat): 3282, 3150, , 1477 (Neat): 3282, 3150, , 1349 (Neat): 3282, 3150, , 1328 (Neat): 3282, 3150, , 1224 (Neat): 3282, 3150, , 1166 (Neat): 3282, 3150, , 1057 27.5, 31.9, 47.1, 49.9, 56.7, 78.5, 110.3, 110.5, 117.1, 123.1, 125.7, 127.9, 136.2, 140.9, 158.8, 164.3, 177.7, 194 .8 ppm. 3367, 3156, 2954, 2196, 2008, 1711, 1682, 1656, 1607, 1479, 1465, 1352, 1334, 1313, 1256, 1218, 1196, 1078 7, 26.8, 36.4, 46.9, 57.5, 109.1, 111.9, 117.3, 121.5, 123.0, 127.9, 134.4, 141.9, 158.6, 165.8, 178.1, 194 .7 ppm.
5.

2-amino-4-(4-chlorophenyl)-5-oxo-5,6,7,8-tetrahydro-4H-
18.
2-amino-5-oxo-4-p-tolyl-4,5-dihydropyrano[3,2-
20.
2-amino-5-oxo-4-(thiophen-2-yl)-4,5-dihydropyrano[3,2-
23.
2-amino-
24.
2-amino-2',5-dioxo-6,7-dihydro-5H-spiro[cyclopenta[b]pyran-
4,3'-indoline]-3-carbonitrile (4d): Yield 88%. Solid, m.p. >300 ○ C (>300 ○ C). IR ν max (Neat): 3346, 3229, 3140, 2192 (Neat): 3346, 3229, 3140, , 1716 (Neat): 3346, 3229, 3140, , 1660 (Neat): 3346, 3229, 3140, , 1596 (Neat): 3346, 3229, 3140, , 1470 (Neat): 3346, 3229, 3140, , 1344 (Neat): 3346, 3229, 3140, , 1232 (Neat): 3346, 3229, 3140, , 1218 , 1015 cm -S17 J = 7.2, 1H), 6.85-6.89 (m, 1H), 6.97 (d, J = 6.8, 1H), 7.10-7.14 (m, 1H), 7.37 (s, 2H), 10.49 (s, 1H) ppm. 13 C NMR (100 MHz, DMSO-d 6 +CDCl 3 ) : 24.9, 33.1, 46.6, 56.5, 109.5, 114.9, 117.4, 121.9, 124.1, 128.7, 131.9, 141.9, 160.5, 176.9, 177.3, 199 .5 ppm.
25.
2-amino-5'-bromo-2',5-dioxo-6,7-dihydro-5H- 2, 46.7, 55.8, 111.4, 113.7, 114.2, 117.4, 127.1, 131.6, 134.4, 141.3, 160.7, 176.4, 177.9, 199. , 3277, 3156, 2981, 2844, 2191, 1720, 1698, 1674, 1618, 1595, 1470, 1381, 1287, 1211, 1069, 1033 6, 19.8, 49.7, 56.3, 64.3, 105.7, 114.5, 118.2, 123.2, 130.6, 134.7, 138.8, 147.2, 157.9, 159.1, 163.7, 180 .3 ppm. 3374, 3147, 2945, 2188, 1721, 1670, 1602, 1478, 1420, 1374, 1287, 1173, 1071 18.8, 49.4, 56.0, 60.4, 101.6, 103.8, 117.4, 130.6, 136.8, 141.0, 147.2, 158.9, 159.5, 163.7, 164.4, 178 .4 ppm.
28
. 3356, 3235, 3180, 2192, 1976, 1702, 1645, 1592, 1478, 1422, 1379, 1298, 1215, 1175, 1053 cm -1 . 1 H NMR (400 MHz, DMSO-d 6 ): δ = 2.20 (s, 3H), 2.36 (s, 3H), 6.74-6.76 (m, 1H), 7.11-7.22 (m, 3H), 7.31-7.33 (m, 1H), 10.51 (s, 1H) ppm. 13 C NMR (100 MHz, 31.5, 49.6, 56.2, 107.4, 111.2, 113.3, 117.3, 125.9, 130.9, 137.1, 141.3, 158.1, 159.0, 160.4, 178 , 49.25; H, 3.10; N, 10.77; obtained C, 49.24; H, 3.11; N, 10.79 . 3374, 3147, 2945, 2188, 1721, 1670, 1602, 1478, 1420, 1374, 1287, 1173, 1071 cm -1 49.4, 51.5, 55.9, 103.9, 110.7, 117.3, 123.5, 125.7, 128.4, 136.7, 140.8, 158.9, 159.5, 164.9, 178 .3 ppm.
30
. IR ν max (Neat): 3356, 3292, 3195, 2206 (Neat): 3356, 3292, 3195, , 1729 (Neat): 3356, 3292, 3195, , 1708 (Neat): 3356, 3292, 3195, , 1670 (Neat): 3356, 3292, 3195, , 1602 (Neat): 3356, 3292, 3195, , 1471 (Neat): 3356, 3292, 3195, , 1357 (Neat): 3356, 3292, 3195, , 1217 (Neat): 3356, 3292, 3195, , 1168 57.5, 101.9, 110.1, 112.9, 117.2, 117.5, 122.6, 123.2, 124.6, 125.5, 129.4, 133.5, 134.2, 142.7, 152.5, 155.6, 158.8, 158.9, 177 .7 ppm. (>300 ○ C). IR ν max (Neat): 3708, 3681, 3317, 3245, 3187, 2923 (Neat): 3708, 3681, 3317, 3245, 3187, , 2844 (Neat): 3708, 3681, 3317, 3245, 3187, , 2826 (Neat): 3708, 3681, 3317, 3245, 3187, , 2199 (Neat): 3708, 3681, 3317, 3245, 3187, , 1709 (Neat): 3708, 3681, 3317, 3245, 3187, , 1668 (Neat): 3708, 3681, 3317, 3245, 3187, , 1604 (Neat): 3708, 3681, 3317, 3245, 3187, , 1471 (Neat): 3708, 3681, 3317, 3245, 3187, , 1357 (Neat): 3708, 3681, 3317, 3245, 3187, , 1219 (Neat): 3708, 3681, 3317, 3245, 3187, , 1166 (Neat): 3708, 3681, 3317, 3245, 3187, , 1085 (Neat): 3708, 3681, 3317, 3245, 3187, , 1055 (Neat): 3708, 3681, 3317, 3245, 3187, , 1033 47.5, 57.4, 98.4, 98.9, 109.9, 117.7, 122.5, 124.4, 129.3, 133.6, 142.7, 159.1, 160.1, 160.5, 164.3, 177 .8 ppm. 3353, 3306, 3142, 2829, 2204, 1717, 1694, 1672, 1616, 1536, 1466, 1393, 1338, 1113 109.8, 117.6, 122.3, 124.3, 128.9, 134.1, 142.6, 150.2, 154.3, 158.9, 162.1, 178 .3 ppm.
31.
33.
34
. 3708, 3681, 3351, 2973, 2922, 2865, 2844, 2202, 1730, 1689, 1648, 1617, 1540, 1474, 1403, 1340, 1297, 1249, 1215, 1164, 1125, 1054 47.5, 60.3, 86.5, 111.7, 114.1, 117.5, 127.3, 131.6, 136.6, 141.9, 150.2, 154.6, 159.1, 162.2, 178 .0 ppm. 3437, 3357, 3267, 3147, 2196, 1673, 1620, 1569, 1497, 1477, 1396, 1339, 1273, 1223, 1175, 1129, 1111, 1068, 1051cm 56.9, 90.9, 111.2, 117.6, 124.6, 126.3, 128.7, 136.1, 141.6, 155.5, 159.4, 160.5, 175.7, 178 
35.
